Alkyl 1-(2-alkoxy-2-oxoethyl)-4-formyl-1H-pyrrole-2-carboxylates 3a and 3b (alkyl = Me, Et), prepared from the corresponding alkyl 4-formyl-1H-pyrrole-2-carboxylates 2a and 2b, have been modified to other derivatives of the same structural pattern. A series of β-pyrrolylalkenes 4-8 was obtained from pyrrole 3b and various C-acids. Derivatives 2 and 3 have been also used as synthons for polysubstituted 4-(1H-pyrrol-3-yl)-1,4-dihydropyridines 9-12 under the conditions of the standard and the modified Hantzsch's dihydropyridine synthesis or by regioselective alkylation of the 1,4-dihydropyridine skeleton.
Introduction
Just like polysubstituted pyrroles, pyrrolecarboxylic acids and their derivatives also display a broad spectrum of bioactivity. Many of the latter compounds show appreciable antibacterial, The structure of 1-alkylformylesters 3 as well as the following newly synthesized derivatives 4-12 was confirmed by elemental and spectral analysis data, mainly 1 H-and 13 C NMR data, in some cases supplemented by IR and MS spectra and x-ray analysis. As in our own compounds 2a and 2b, or those described in literature 12 the 1 H NMR spectra pyrrole ring. The second methoxycarbonyl group at N is twisted out of the pyrrole plane due to free rotation around the methylene group. 13 In connection with the new data about the synthesis of C-vinylpyrroles, 15 the series of substituted β-pyrolylalkenes 4-8 (Scheme 2) was obtained under the conditions of the Knoevenagel reaction of formyl ester 3b and various C-acids, such as ethyl hydrogen malonate, 16 diethyl malonate, (1,3-benzoxazol-2-yl)acetonitrile, 17 (1,3-benzothiazol-2-yl)acetonitrile, 18 (1H-benzimidazol-2-yl)acetonitrile, 19 N- (1,3-benzothiazol-2-yl) cyanoacetamide, 20a as well as its 6-methoxyderivative, 20b and malonodinitrile. Catalysed by piperidine, glycine, 10% ethanolic sodium ethoxide, and potassium acetate respectively, the reactions gave yields ranging from 50-97%. 27 The signals of carbon atoms in the dihydropyridine nucleus of these derivatives were found in the range of δ 141.1-144.9 (2,6-C), 102.9-106.6 (3,5-C), and 30.6-31.3 (4-C). 27 The chemical shifts of the pyrrole ring carbons were designated with the help of calculations based on the published increments supposing that the effect of the dihydropyridine nucleus attached by its 3 position is similar to that of an isopropyl group. The derivatives 10a-10b showed the best agreement between the calculated and experimental data.
In conclusion, the preparation of β-pyrrolylalkenes 4-8 and 4-(1H-pyrrol-3-yl)-1,4-dihydropyridines 9-12 utilizing alkyl 1-(2-alkoxy-2-oxoethyl)-4-formyl-1H-pyrrole-2-carboxylates 3 (alkyl = Me, Et), converted from the corresponding alkyl 1H-pyrrole-2-carboxylates 2 was demonstrated. Compounds 4-8 are the prospective synthons for new heterocycles, e. g. derivative 5 for distrontium salt of 3-(1-carboxymethyl-2-carboxypyrrol-4-yl)pentanedioic acid (immobilization of osteoporosis).
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Experimental Section
General procedures. The temperature data are uncorrected. The melting points were determined on a Kofler hot plate apparatus. The IR spectra of KBr discs were recorded on a FTIR PU 9800 Philips spectrometer. 12 were prepared according to literature procedures.
Methyl 4-formyl-1-(2-methoxy-2-oxoethyl)-1H-pyrrole-2-carboxylate (3a)
. 13 Yield 86%.
White needles, mp 70-3 °C (toluene / hexane 1:2 
Ethyl 1-(2-ethoxy-2-oxoethyl)-4-formyl-1H-pyrrole-2-carboxylate (3b).
Potassium tertbutoxide (6.15 g, 55 mmol) and tetrabutylammonium bromide (1.60 g, 5 mmol) in dimethylformamide (20 mL) were added to a stirred solution of ethyl 4-formyl-1H-pyrrole-2-carboxylate (2b, 8.36 g, 50 mmol) in the same solvent ( 20 mL) at 10-15 °C, under nitrogen. A solution of ethyl bromoacetate (9.2 g, 55 mmol) in dimethylformamide (20 mL) was added dropwise and the reraction mixture was stirred at 15-20 °C for 2 h and then at 40 °C for 3 h. After evaporation in vacuo, a residue was treated with water (80 mL) and chloroform (60 mL). The combined organic layers were washed with water, 6 N HCl (2 x 30 mL), again with water, dried (anh. MgSO 4 ) and concentrated. After cooling, the oily product was treated with n-pentane (20-30 mL). The separated solid was recrystallized from n-hexane. 
Ethyl-1-(2-ethoxy-2-oxoethyl)-4-[(1E)-3-ethoxy-3-oxoprop-1-enyl]-1H-pyrrole-2-carboxylate (4).
A mixture of ethyl 1-(2-ethoxy-2-oxoethyl)-4-formyl-1H-pyrrole-2-carboxylate (3b, 2.53 g, 10 mmol), ethyl hydrogen malonate (1.32 g, 10 mmol), 16 pyridine (15 mL) and piperidine (0.5 mL) was stirred at 90 °C for 24 h. After cooling and pouring on ice (100 g) and HCl (37%, 22 mL) mixture, the solid portion was filtered off and recrystallized from n-hexane. 5-(ethoxycarbonyl)-1-(2-ethoxy-2-oxoethyl)-1H-pyrrol-3yl]methylene} malonate (5) . Diethyl malonate (3.20 g, 20 mmol) and piperidine (1 mL) were added to a solution of ethyl 1-(2-ethoxy-2-oxoethyl)-4-formyl-1H-pyrrole-2-carboxylate (3b, 5.06 g, 20 mmol) in anhydrous ethanol (100 mL) and the mixture was stirred at reflux for 42 h. After destillation off of solvent, the residue was treated with water (80 mL) and CHCl 3 (50 mL). The organic layer was separated and aqueous one was extracted with the same solvent (3 x 30 mL). The combined chloroform solutions were washed with water, 6 N HCl (2 x 30 mL), again with water, dried (anh. MgSO 4 ) and evaporated to the dryness.Yield 7.55 g (95%), white crystals, mp 42-5 °C (n-hexane Ethyl4-[(E)-2-(1H-benzimidazol-2-yl)-2-cyanovinyl]-1-(2-ethoxy-2-oxoethyl)-1H-pyrrole -2-carboxylate (6c) . A solution of ethyl 1-(2-ethoxy-2-oxoethyl)-4-formyl-1H-pyrrole-2-carboxylate (3b, 0.51 g, 2 mmol) in ethanol (10 mL) and 10% ethanolic sodium ethoxide (3-4 drops) were added to a stirred solution of (1H-benzimidazol-2-yl)acetonitrile (0.31 g, 2 mmol) 19 in the same solvent (10 mL). After 30 min at reflux, the reaction mixture was gradually cooled to room T with stirring. The precipitate was filtered off and recrystallized from ethanol. Yield 0. Ethyl 4-[(1E)-2-cyano-3-(6-methoxy-1,3-benzothiazol-2-ylamino)-3-oxoprop-1-enyl]-1-(2-ethoxy-2-oxoethyl)-1H-pyrrole-2-carboxylate (7b) . It was prepared from 3b and N- (6- Ethyl 4-(2,2-dicyanovinyl)-1-(2-ethoxy-2-oxoethyl)-1H-pyrrole-2-carboxylate (8) . A solution of ethyl 1-(2-ethoxy-2-oxoethyl)-4-formyl-1H-pyrrole-2-carboxylate (3b, 0.51 g, 2 mmol) in ethanol (20 mL) and 15% ethanolic natrium ethanolate (3-4 drops) were added to a hot solution of malonodinitrile (0.154 g, 2.2 mmol) in the same solvent (10mL). After stirring at reflux for 1 h, the reaction mixture was treated with charcoal, filtered and cooled. The separated solid was filtered off. Yield 0.3 g (50%), white needles, mp 124-5 °C (ethanol 
Ethyl 4-[(E)-2-(1,3-benzothiazol-2-yl)-2-cyanovinyl]-1-(2-ethoxy-2-oxoethyl)-1H-pyrrole-2-carboxylate (6b
-[5-(alkoxycarbonyl)-1H-pyrrol-3-yl]-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylates (9).
To a solution of alkyl 4-formyl-1H-pyrrole-2-carboxylate 2 (10 mmol) in methanol (50 mL) methyl acetoacetate (2.32 g, 20 mmol) was added followed by NH 4 OH (28% NH 3 in water, 2 mL, 15 mmol). The mixture was heated at reflux for 6 h and then poured into ice water and extracted with CHCl 3 . The extract was dried (MgSO 4 ), concentrated to dryness; the product was isolated by column chromatography (silica gel, CHCl 3 ) and recrystallized from a suitable solvent. 1-(2-alkoxy-2-oxoethyl)-1H-pyrrol-3-yl]-2,6-dimethyl-1,4 dihydropyridine-3,5-dicarboxylates (10). Route a: by the general procedure for compounds 9, using of formyl derivative 3a and 3b, respectively instead of 2a and 2b. Route b: by the general method for alkylated derivatives 3, using of substituted 1,4-dihydropyridines 9 (10 mmol) as a substrate and the ratio of dihydropyridine: alkylating agent was 1:2 and 1:2.4, respectively. The product was isolated by column chromatography (silica gel, CHCl 3 ) and recrystallized from a suitable solvent. 1-(2-methoxy-2-oxoethyl)-1H-pyrrol-3-yl]-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (10a) ) were added to a solution of glycine methyl ester hydrochloride (1.26 g, 10 mmol) in methanol (50 mL). The reaction mixture was refluxed for 10 h, then evaporated to dryness and purified on a silica gel column using CHCl 3 . After distilling off the solvent, the product was obtained as a yellow solid, yield 1.89 g (45%), mp 57-60 °C (methanol 
Dimethyl 4-[5-(methoxycarbonyl)-
